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We report an unusual case of deep infection in an open femur
fracture resulting from an African lion attack. The organism
identified was Mycoplasma arginini. Laboratory diagnosis
through conventional methods was not effective. Extensive
DNA testing was required to confirm the presence of the M.
arginini. To our knowledge, there are no clinical guidelines
regarding specific antibiotic therapy against this organism.
We review Mycoplasma species, their diagnosis and treat-
ment recommendations.
Case report
A 56-year-old hunter and his guide were big-game hunting in
Ethiopia, Africa. A local village reported a lion preying on
their herds and requested assistance in killing the lion.
Shortly after dark, the two men located and shot the lion,
but it did not die immediately. They followed the blood trail
but, due to flashlight failure, the hunt was called off for the* Corresponding author. Tel.: +1 937 208 2741.
E-mail address: indreshv@hotmail.com (I. Venkatarayappa).
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Open access under the Elsevier OA license.night. The next morning, while following the blood trail, they
were suddenly attacked by the injured lion. The hunter
managed to shoot and kill the lion (Fig. 1). However, the
hunter sustained multiple puncture wounds to the left arm
and left leg (Fig. 2) as well as an open comminuted left
supracondylar femur fracture from the lion’s crushing bite
(Fig. 3).
Thirty-six hours were required to get the hunter to a local
Ethiopian hospital and transferred to a trauma centre in
South Africa. There he underwent irrigation and debridement
of the left leg and other wounds along with placement of
temporary external fixation to the left femur. He was started
on metronidazole. Operative bone cultures from South Africa
were positive for Bacillus cereus. He was transported back
home to a tertiary hospital in Dayton, OH, USA for definitive
treatment.
Upon arrival to Dayton, he was afebrile with stable vital
signs. Examination revealed moderate swelling in the thigh,
presence of the external fixator and a 15-cm, S-shaped
incision connecting the tooth puncture wounds on the ante-
romedial aspect of the distal left thigh. The compartments in
the left lower extremity were soft. Superficial puncture
wounds were also noted on the left distal forearm. Radio-
graphs demonstrated a comminuted distal supracondylar
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Figure 2 Multiple puncture wounds to the left leg as a result of
the lion attack.
Figure 1 Picture of deceased lion with guide.fracture of the left femur. The initial external fixator applied
in South Africa did not span the knee, and pin loosening was
noted in the distal segment. The external fixator was revised,
and serial irrigation and debridements were performed with
deep cultures and placement of antibiotic beads. Given the
history, bacterial, fungal and mycobacterial cultures were
performed with each debridement. With a reported history
that the lion had previously attacked Ethiopian inhabitants
prior to being killed, the patient was evaluated for HIV and
tuberculosis exposure (including at a 6-month follow-up).Figure 3 (a) Presenting anteroposterior (AP) radiograph upon arriva
external fixation in place. (b) Presenting lateral radiograph of the fVaccinations for rabies and tetanus were administered. The
patient was treated with vancomycin and ertapenem for the
B. cereus as well as other typical animal flora and was
discharged on this regimen. The initial culture reports werel to Dayton, OH of the comminuted left distal femur fracture with
racture.
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was performed on the supracondylar femur fracture at the
last debridement along with removal of the external fixator.
Two weeks after discharge, the bone cultures were noted
to be growing a ‘‘gram negative rod.’’ Standard methods
were unable to identify the organism so it was sent to the
Centre for Disease Control and Prevention for further ana-
lysis. After extensive DNA testing, it was identified as M.
arginini.
Based on serial radiographs after discharge, bone union
was progressing slowly. The patient remained on vancomycin
and ertapenem for 4 weeks. Once the diagnosis ofM. arginini
was obtained, the antibiotic regimen was changed to moxi-
floxacin orally for 6 weeks.
After the therapeutic adjustment, serial radiographs
began to show gradual bone healing progress. He underwentFigure 4 (a) Final follow-up AP radiograph of the healed
fracture. (b) Lateral radiograph of the fracture at final follow-
up.
Figure 5 (a) Left knee extension at final follow-up. (b) Left
knee flexion at final follow-up.bone grafting to expedite the healing process. Bone histo-
pathology at this time revealed no osteomyelitis and repeat
cultures were negative.
The patient completed 1-year-long course of doxycycline.
He is clinically without any evidence of infection after treat-
ment. Radiographs from a 16-month follow-up visit reveal
satisfactory fracture union (Fig. 4). Satisfactory knee motion
was achieved (Fig. 5).
Discussion
Mycoplasma species (M. pneumoniae, M. genitilium, M.
hominis, etc.) are mollicutes, the smallest free living organ-
isms. Mollicutes are divided into three orders: Mycoplasma-
tales, Acholeplasmatales and Anaeroplasmatales. This class
of bacteria does not possess a cell wall. Additionally, they
have a smaller cellular and genomic size than other bacteria
and are considered the smallest organisms capable of auton-
omous replication. A fried egg colony appearance is typical.
Mycoplasma species are both commensal and pathogenic to
both plants and animals. They usually affect the respiratory
and genitourinary systems and remain in the mucosa except
in cases of immunosuppression or instrumentation. M. argi-
nini is rare among the mollicute species but can be a con-
taminant of laboratory cell cultures.1
M. arginini is associated with ruminants and is frequently
isolated from the upper respiratory tract of goats.2 It is
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pathogen, as experimental inoculation in the respiratory
tract of goats did not lead to infection.2 However,M. arginini
can be a potent inducer of interleukins and cytokines and,
therefore, may contribute as a true spathogen.3 Sporadic
case reports document fatal infections caused by Myco-
plasma species, including M. arginini, in immunosuppressed
hosts, but these are extremely rare.
Laboratory diagnosis of Mycoplasma infection may be
accomplished by culture, serology, or molecular methods.
After an extended incubation time, some strains of Myco-
plasma will grow on media used in routine bacterial cultures.
However, when Mycoplasma is the suspected agent of infec-
tion, a specialised enriched culture medium (containing
sterols and a pH indicator) should be used. The pH indicator
signals growth of the Mycoplasma, and then definitive iden-
tification may be obtained by using studies that include
haemadsorption, growth inhibition, urea testing and DNA
sequencing. Serological tests and PCR assays are also avail-
able for the detection of M. pneumoniae.4
Mycoplasma species contain a cell membrane only. This
lack of a cell wall limits the utility of many antibiotic classes.
They are resistant to all beta-lactams. Intracellular-acting
antibiotics, including tetracyclines, macrolides and fluoro-
quinolones, all possess potent activity against the various
Mycoplasma species. There are no clinical data available for
antibiotic therapy against M. arginini.1 To our knowledge,
there are no prior reports of M. arginini causing deep infec-
tion in open fractures.
Lion attacks are not uncommon in Africa. Packer and
associates reported 563 Tanzanian deaths and another 300injuries by lion attacks between 1990 and 2005.5 Entire lion
prides have been destroyed by rabies. Therefore, rabies
vaccination is recommended after a lion attack. Moreover,
lions are known to be colonised with tuberculosis and
tetanus. Proper evaluation and vaccination for these
pathogens should be performed as well. In general, the
oral flora of a lion is expected to be polymicrobial. How-
ever, cultures of a wound resulting from a lion attack should
be evaluated for atypical infections, such as Mycoplasma
species.
The theory on how our patient became infected with M.
arginini is that the lion fed on goat prior to attacking our
patient, resulting in deep tissue inoculation by M. arginini.
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